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One may consider the actual space-and-time to be always and everywhere
non-inertial with the accuracy determined through the Planck constant. In this
case, the uncertainty principle shall constitute the expression for the systematic
measurement error in the actual space-and-time when measuring the coordinate
and the momentum of the object being considered and is not the cause of the
imperfectness of the measuring instruments, but rather, constitutes the conse-
quence of the idealization of the problem under consideration for the inertial
reference systems.
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Classical physics usually considers the motion of bodies in inertial reference
systems. This is a simplified and approximate description of the real pattern
of the motion, as it is practically impossible to get an ideal inertial reference
system. Actually in any particular reference system there always exist minor
influences due to, e.g., Earth rotation around its axis, gravitational effect of
planets, etc. A simplified consideration of the actual Earth reference system as
an inertial one enables derivation of motion equations, which are usually solved
by means of the traditional methods of mathematical physics. However, in a
more general case, when considering a certain real reference system in a better
approximation, what is required is solving of complicated problems with hard-
to-solve equations. Hence we face the dilemma: solving of extra-complicated
and precise equation is next to impossible, while neglecting of small terms en-
tails inexactitude of descriptions. Bearing in mind small effects of a non-inertial
reference system onto the sample bodies, one can derive an estimate inequa-
tion for the systematic error in measurement of coordinate and momentum.
Then the uncertainty principle is induced by the non-inertial character of the
reference system and constitutes the expression of the systematic error of mea-
surement of coordinate and momentum of the object under consideration and is
a consequence of the idealization of the problem being considered to an inertial
reference system. In this case, one can assess the effect of Coriolis force in a
non-inertial reference system through the Planck constant.
Let us consider the precise description of the dynamics of the motion of
bodies taking into account complex non-inertial nature of reference systems.
For this end, let us consider a body in a non-inertial reference system, denoting
the position of the body as r and time as t. Then, expanding into Taylor series
the function r = r(t), we get

















tn + ... (1)
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Let us compare this expansion with the well-known kinematical equation
for inertial reference systems of Newtonian physics relating the distance to the
acceleration a,




Denoting the hidden variables accounting for additional terms in non-inertial















tn + ... (3)
Then
r = rNewton + q (4)
In this case, the systematic measurement error of an experiment follows
from incompleteness of the description of sample particles in inertial reference
systems, as we assume the actual space-and-time to be a non-inertial reference
system:
m(v − vNewton)(r − rNewton) ≥ h, (5)
h being an unknown constant. When comparing this inequation with the
Heisenberg uncertainty relation, we can expect that this constant is equal to
the Planck constant.
For non-inertial reference systems, the h¯ constant accounts for the effect of
the non-inertial space-and-time. Higher time derivatives of spatial coordinates
act as hidden variables complementing the description of sample particles for
inertial reference systems.
For inertial reference systems the Lagrangian L is the function of only the
coordinates and their first derivatives, L = L(t, r,
·
r) For non-inertial reference
systems, the Lagrangian depends on the coordinates and their higher derivatives








r ) Applying the principle






















)δrdt = 0. (6)
Then, the Euler – Lagrange function for complex non-inertial reference systems























































































we get the description of Coriolis forces for complex non-inertial reference
systems. The value of the total force taking into account the Coriolis force may
be expressed through momentums in non-inertial reference systems and their
derivatives:

















, F (1) =
d2p(1)
dt2
, F (2) =
d3p(2)
dt3




Denoting the energy brought about by the non-inertial reference system as Q
and the constant coefficients as αi, we get for the potential energy V and kinetic
energy W the following expressions:























+ V +Q, (11)




































































Therefore, the equation of motion of a sample particle in a complex non-




















. (the constant is chosen as α3 =
ih¯m
2 ). Hence, we get the Schre¨dinger equation in the first approximation for the




We have described the relationship of the systematic measurement error
in the actual non-inertial reference systems with the Heisenberg uncertainty
relation in the inertial reference systems through complementing the Newtonian
classical physics with the hidden variables of the actual non-inertial reference
systems.
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